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Abstract In each iteration of the distorted Born iterativemethod (DB M ), the total field is aopproximated as the in-
cident field in order to linearize the nonlinear integral equation But linearization will cause a big error in higher
nonlinear degree such as strong scattering case To overcome the shortages of theDB M, the inversion equation
w as derived based on the internal and external electric field integral equations in thispgoer. The iterative method
and bi-conjugate gradient method w ere gpplied to 0lve the nonlinear inversion problen, and the numerical mode-
matching (NMM ) method w as used to olve the forw ard problem in each iterative step. Considering that the solu-
tion of theNMM hasanalytical form in z direction, the corresponding analytical representation of its integral in the
same direction w as derived, w hich alo reduces the calculation N umerical smulations show that thismethod is of
faster convergrnce and higher inverse contrasts than theDB M.
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Fig 1A physical model of the inversion
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Fig 2 Inversion of the high-contrast conductivity cylinder (a) RRE of the scattering field versus the number of
iteration steps, (b) M ESof the conductivity versus thenumber of iteration steps
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Fig 3 Inversion of a step conductivity profile
(a) the result of thismethod after the first iteration, (b) the result after eight
iterations, (c) RRE,M ES versus the number of iteration steps
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Fig 6 Inversion of the pemittivity profile
(a) the result of thismethod after the first iteration (b) the result after eight
iterations  (c) RRE,M ES versus the number of iteration steps
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